Bile acids PKA-dependently induce a switch of the IL-10/IL-12 ratio and reduce proinflammatory capability of human macrophages.
That cholestatic conditions are accompanied by an enhanced susceptibility to bacterial infection in human and animal models is a known phenomenon. This correlates with the observation that bile acids have suppressive effects on cells of innate and adaptive immunity. The present study provides evidence that in human macrophages, bile acids inhibit the LPS-induced expression of proinflammatory cytokines without affecting the expression of the anti-inflammatory cytokine IL-10. This results in a macrophage phenotype that is characterized by an increased IL-10/IL-12 ratio. Correspondingly, bile acids suppress basal phagocytic activity of human macrophages. These effects of bile acids can be mimicked by cAMP, which is presumably induced TGR5-dependently. The data provided further suggest that in primary human macrophages, modulation of the macrophage response toward LPS by bile acids involves activation of CREB, disturbed nuclear translocation of NF-κB, and PKA-dependent enhancement of LPS-induced cFos expression. The increase in cFos expression is paralleled by an enhanced formation of a protein complex comprising cFos and the p65 subunit of NF-κB. In summary, the data provided suggest that in human macrophages, bile acids induce an anti-inflammatory phenotype characterized by an increased IL-10/IL-12 ratio via activation of PKA and thereby, prevent their activation as classically activated macrophages. This bile acid-induced modulation of macrophage function may also be responsible for the experimentally and clinically observed anti-inflammatory and immunosuppressive effects of bile acids.